Nontuberculous mycobacteria (NTM) differ from tuberculous mycobacteria as most of them are ubiquitous and saprophytic. A few are considered to have the potential to infect humans. The immunological status of a person determines the advance of disease. On the other hand among environmental factors, water plays the main roles as a resource of contamination in transferring this group of microorganisms to human. The aim of this study is to identify and isolate NTM in the different region of Iran surface water. 62 water samples were collected from different regions of Northern Iran. Cetyl pyridinium chloride (cpc) 0.01% was used to decontaminate the water samples. After enrichment using filtration, all samples were incubated on Lowenstein-Jensen (LJ) medium at temperatures of 30 and 37 °C. Classical culture, biochemical and enzymatic methods are described for the identification of mycobacteria. hsp65 gene has more variability in its sequences, compared to the some more conserved genes in NTM, for identification of mycobacteria to species level. A 441 bp fragment of hsp65 genes was amplified and digested by two restriction enzymes, BstEII and HaeIII. Digested products were analyzed using 3% agarose gel electrophoresis. from the total of 62 water samples, 8(50%) mycobacteria have been isolated. There were different hsp65 gene PCR-RFLP profiles produced by digestion with BstEII and HaeIII. Dominant isolates were M. fortuitum. Other isolates of Mycobacteria were differentiated using hsp65 genes PCR-RFLP. This study indicates that notable percentage of water sources are contaminated with mycobacterium species. The exposure of immunocompromised individuals to these sources can have crucial consequences. Interestingly the prevalence of mycobacterium species differs in diverse geographical areas.
Background
Nontuberculous mycobacteria (NTM), also known as atypical mycobacteria and mycobacteria other than tuberculosis, are environmental organisms. They are normal inhabitants of a variety of environmental reservoirs including natural and municipal water, soil, aerosols, and protozoans [1] . They have been recognized since late in the 19th century, when avian tuberculosis was first described in 1868 [2] . In recent years NTM have been reported to be important agents of infection in immunosuppressive patients [3] . NTM can be isolated from different natural sources among them water [4] . These organisms have been isolated from hard conditions such as low pH and nutrients. Several species of NTM have been identified in different environments including public drinking water, pool, water cooler etc. Therefore, water may act as an important NTM source for infection transmission to human. In some studies, the presence of NTM in water samples collected from different regions were determined [5, 6] . PCR restriction fragment length polymorphism analysis (PRA) of hsp65 may help to define difficult taxonomical status to identify NTMs [7] . In the current study, we aimed to assess the extent of NTM and the diversity of microorganisms found in water samples using a combinatorial approach comprising conventional and molecular techniques.
Methods
Sixty two Water samples were collected from different regions of Northern Iran (Gorgan city, Babolsar city and some local parts in Rasht city). All samples (Gorgan= 15, Babolsar= 35 & Rasht= 12) were collected in sterile bottles and transported on ice to the laboratory and were examined at 12 to 18 hours. For decontamination of water, cetylpyridinium chloride (CPC) method was carried out [8] . Briefly, CPC was added to the sample to give a final concentration of 0.01%. The mixture was shaken for 30 s. After an exposure for 30 min, the samples were immediately filtered through cellulose acetate membrane filter (50 mm, pore size 0.45μm) and rinsed in 100 ml of sterile water to remove residual CPC [8, 9] . A strip 10 mm wide was then aseptically cut out from the center of the filter and placed on the medium [10] . After inoculation, the media were incubated at 37°C for 12 weeks and checked for growth every 2 -3 days. At he end of the 12 weeks incubation period, all isolates were investigated by conventional methods consisting of acid fast staining and analysis of phenotypic characteristics, i.e., arylsulfatase activity, pigment production, growth rate (<7 days), nitrate reduction, growth on MacConkey agar without crystal violet, existence of urease, semi quantitative and catalase activity and niacin production tests [11] . For preparation of bacterial DNA; Two to three loops of growth from freshly grown mycobacterial cultures from LJ medium were harvested and transferred to 400 μl of sterile nuclease-free distilled water. The tube was vortexed briefly, boiled for 40 min and centrifuged to settle the cell debris [12] . A 10 μl each of the supernatant was used as genomic DNA template for PCR. PCR of the hsp65 gene was performed using the forward primer for hsp65, Tb11 (5΄ACC AAC GAT GGT GTG TCCAT 3') and the reverse primer, TB12 (5' CTT GTC GAA CCG CAT ACC CT 3') [13] . The PCR products were run on 1.5% agarose gel and visualized with transluminator after staining with ethidium bromide. Identification of Mycobacterium species was based on Restriction enzyme analysis of PCR products digested with BstEII and HaeIII restriction enzymes according to Telenti et al [7] .
Results
Totally, 62 samples were examined for isolation of mycobacteria from water. eight atypical mycobacteria were isolated from environmental samples; based on growth rate and conventional biochemical methods. On the basis of growth characteristics and pigmentation (Table 1) , the isolates studied were categorized into the four Runyon groups [14] : 5 environmental isolates were categorized as rapidly growing (Runyon IV), and 3 isolates were categorized slowly growing mycobacteria and classified as scotochromogenic (Runyon II). http://www.ispacs.com/journals/jgmi/2014/jgmi-00024/ International Scientific Publications and Consulting Services Moreover; in water samples of the study, 4 isolates showed phenotypic characteristics, consistent with M. fortuitum, i.e., rapid growing (<7 days) at 37°C, no pigment production, growth on MacConkey agar without crystal violet and principal biochemical properties of catalase, Tween hydrolysis, and arylsulfatase positivity. The presumptive NTM isolates were further analyzed and verified as mycobacteria using genus and group specific PCR targeting a 441 bp fragment (Figure 1 ). Furthermore, with the application of the PRA algorithm targeting 441 bp hsp65 DNA, 4 isolates were clearly distinguished from other mycobacteria. A 441 bp fragment of hsp65 genes was amplified and digested by BstEII and HaeIII. The digested fragments separated on 3% agarose gel and RFLP patterns were analyzed according to fragment sizes. 17 Gorgan city Runyon IV + + + NM 18 Gorgan Using PRA, we were able to definitively identify 7 out of 8 isolates, since they produced a PRA pattern identical to those of the reference type established species according to algorithm described by Telenti et al. [7] . 
Discussion
The clinical presentation of NTM is often hard to differentiate from that of MTBC (Mycobacterium tuberculosis complex); therefore, it is important to accurately identify NTM, since the management and treatment of infected patients, as well as the epidemiological control methods implemented, must reflect the specific mycobacterial species encountered [9] . There are many factors that affect recovery of mycobacteria from water. These factors are including decontamination methods and climate conditions. In this study, the CPC method is used to isolate NTM from surface water samples. Regarding the achieved results, CPC method is not a proper way for isolating NTM from the surface waters of the north of Iran. Since, out of 62 surface water samples which were under investigation, only 8 NTM were isolated and the other cultured samples polluted due to the existence of other microorganism. It seems that; in order to decontamination, more concentration of CPC is suitable, in NTM isolation from surface water samples. Water has been proven as important source for these opportunistic mycobacteria [15, 16] [17] . In the present study, of 62 water specimens collected from different sources, 4 were positive for M. fortuitum in culture. This suggests that the risk of water contamination with this organism is high. Identification of NTM by biochemical methods is time consuming and the interpretation of the results is a complex process. In contrast, molecular methods such as PRA targeting conserved loci such as hsp65 gene of different species have improved the sensitivity. There was agreement between the results of conventional phenotypic methods and hsp65 PRA for identification of NTM in this study. Both methods indicated that 55.55% of identified environmental species were M. fortuitum. Comparing species abundance in this study is in agreement with the previous findings in Iran [18] . In Korea and U.S.A and in many parts of the world, Mycobacterium avium Complex (MAC) is the most common cause of infection among NTM [19, 20] . In this study we have shown that among methods of species identification in mycobacterium using PRA on colony obtained from different mycobacterium with replication of 441 bp was faster and more precise in compare with biochemical methods. Since determining outbreak of different NTM in environmental specimens such as water in different geographical regions have always been of high importance, using PRA in this case can pave the way for problems in species identification.
Conclusion
Given the increased prevalence of immune deficiency diseases in the community and the presence of Mycobacteria species in environmental samples such as different aquatic sources, awareness and gaining more knowledge about species dispersion is essential.
